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Abstract— The interaction between the Nile River and the 
Mediterranean Sea includes water and salinity transport. To 
study this interaction, the last reach of Rosetta branch of the 
Nile River is modeled using TELEMAC3D modeling system. 
Hydrodynamic simulations and salinity transport simulations 
were first carried out for the present situation. Then the impact 
of climate change on such interaction was assessed by 
simulating three scenarios for sea level rise. 
The hydrodynamic simulations showed a relatively slow flow 
velocity throughout the domain and a free surface slope close to 
zero. The salinity transport simulations showed that the 
saltwater is intruding in the Nile for a distance ranging from 
11.3 to 12 km at the surface and about 16 km near the bottom, 
the saltwater wedge was fluctuating in a cycle-like form. The 
salt concentration was found to be variable longitudinally, 
laterally and vertically. 
The sea level rise caused more saltwater intrusion. To maintain 
the current intrusion length in case of sea level rise, the river 
discharge has to be increased; however this could have negative 
impacts on the water budget of the country. 
I. INTRODUCTION 
The Nile starts its journey from the equatorial lakes in the 
middle of Africa and ends with the Mediterranean Sea at two 
locations which are Rosetta and Damietta as the Nile divided 
at El-Qanater City (about 20 km north to Cairo) to two 
branches (Rosetta branch and Damietta branch) enclosing the 
Nile Delta and forming the Nile estuary. Almost no tides 
exist in the Mediterranean Sea, so the Nile estuary is a 
tideless estuary characterized by its complex bathymetry. 
The two branches discharge the Nile water into the 
Mediterranean Sea. The discharge of the two branches is 
controlled through several water structures. The flow that is 
discharged into the sea (considered as a loss from the water 
budget of the country) is the minimum flow that supports the 
navigational purposes, supports the natural processes in the 
river and makes balance with the sea water.  
At the mouth of the Nile (where the Nile meets the sea) 
an interaction between the Nile water and the saltwater of the 
Mediterranean Sea takes place, this interaction includes water 
and salinity transport.  
In addition, sea level could rise due to climate change [1, 
2], which may affect the low lying areas close to the shores 
and the fresh water at the mouths of the rivers, as the case of 
the Nile River [3, 4]. So, sea level rise will also affect the 
aforementioned interaction which makes the problem more 
complex.  
To study this interaction, the last reach of Rosetta branch 
of the Nile River is modelled in this research using the three-
dimensional TELEMAC3D modelling system. The present 
situation was first modelled based on the mean conditions of 
flow and sea water level. Then three scenarios for the sea 
level rise were assessed to evaluate its influence on the water 
and salinity transport between the Nile and the sea.  
After this introduction, the description of the study area is 
presented in section 2. The numerical modelling system and 
the main equations are presented in section 3. Then the 
model setup and parameters are found in section 4. In section 
5, the results and the discussions of the model are shown. 
Finally the summary and the conclusions of the research are 
presented in section 6. 
II. STUDY AREA 
The study area is the last controlled reach of Rosetta 
branch of the Nile River (Figure 1). It is located between 
31.32º and 31.45º north and 30.34º and 30.53º east with a 
total length of about 30 km. Edfina Barrage controls the flow 
in the reach under study at the upstream side (U.S.), and it 
ends with the Mediterranean Sea at the downstream side 
(D.S.).  
The average discharge during the year is quite low; it is 
about 83.6 m3/s. The average water level at D.S. is 0.37 m 
above mean sea level (+msl). Changes in the water levels in 
the sea are caused due to the wind and storms; on the other 
hand the tidal influence is negligible.  In addition, the rise of 
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